Adenovirus-mediated FKBP12.6 overexpression induces hypertrophy and apoptosis in cultured neonatal cardiomyocytes.
1. Cardiac ryanodine RyR2 receptors regulate Ca(2+) release from the sarcoplasmic reticulum (SR). FK506 binding protein (FKBP) 12.6 prevents aberrant SR Ca(2+) leakage during diastole, thereby maintaining the integrity of RyR2 function. Previous studies have focused mainly on FKBP12.6 deficiency and so the pathophysiological consequences of FKBP12.6 overexpression remain unclear. Herein, we investigate the effect of FKBP12.6 overexpression on cardiac hypertrophic and apoptotic signalling. 2. Human FKBP12.6 cDNA was cloned into pAdTrack-CMV and the resulting plasmid, along with a control empty plasmid, were transfected into bacteria. The resulting virus, namely Ad-FKBP12.6 containing green fluorescent protein, was propagated and purified. Neonatal rat cardiomyocytes were infected with this virus. Protein and DNA synthesis were measured by [(3)H]-leucine and [(3)H]-thymidine incorporation, respectively. Expression of p38 mitogen-activated protein kinase (MAPK), phosphorylated extracellular signal-regulated kinase 1 or 2 (p-ERK1/2) and Bax were examined by western blotting. 3. Compared with control cells, cardiomyocytes that overexpressed FKBP12.6 became hypertrophic and hyperplastic, with increased levels of both p38 MAPK and p-ERK1/2. At the same time, overexpression of FKBP12.6 induced apoptosis of cardiomyocytes, as determined by both Bax protein expression and DNA fragmentation. Rapamycin treatment downregulated the expression of p-ERK1/2, p38 MAPK and Bax in stimulated cardiomyocytes, with or without FKBP12.6 overexpression, and enhanced protein synthesis, but had no effect on DNA synthesis in cardiomyocytes. 4. In conclusion, FKBP12.6 overexpression may participate in pathophysiological processes through both hypertrophic and apoptotic signalling pathways, leading to cardiomyocyte damage and death.